Abstract. The changes in emission characteristics of a neon hollow cathode discharge by resonant laser excitation of Is 5 .... 2P2 and Is, .... 2P4 transition have been studied by simulta· neously monitoring the optogalvanic effect and the laser induced fluorescence. It has been observed that resonant excitation causes substantial variation in the relative intensities of lines in the emission spectrum of neon discharge.
I. Introduction
The selective perturbation of the energy level population using lasers of high spectral brightness, produces some noticeable modifications in the discharge characteristics.
Laser optogalvanic (00) effect [1] , which is the change in impedance of a discharge, and laser induced ftuorescence are the consequences of this perturbation. Investigations on simultaneous monitoring of OG effect and ftuorescence phenomena in a neon discharge have been reported by a few workers [2~] . Such studies give information regarding popUlation of various levels, electron density in the discharge and the details of ionization processes that generate the OG effects. In this work. we present the changes in emission characteristics which occur simultaneously with the OG effect as a result of laser excitation of lss ..... 2P2 and lss -+ 2P4 transition in a neon hollow cathode discharge (bed).
Experimental
A frequency stabilized ring dye laser (Spectra Physic-380D) pumped by argon ion laser (Spectra Physic-171) was used as the excitation source. Wavelength of the laser was exactly tuned on the line centre of the neon transition (lss ..... 2Pl' lss -+ 2P4)
where the OG signal amplitude is a maximum. The wavelength was measured with an accuracy of 0-01 cm -I using a wavemeter (BurIiegh WA-20 VI). A commercial Ne/Mo hollow cathode lamp with a gas pressure of 13-3 mEar (Cathodean UK) was used as the discharge source and the laser beam was focused into it. A O'S m monochromator (Jarrell-Ash) was used for recording emission spectrum with and without laser excitation up to a discharge current of 5 mA. The PMT output was processed by a lock-in amplifier and a computer was used for the data acquisition. Since the range of current used for the operation of the discharge was very low, Mo atomic lines were not observed in the emission spectrum. The neon transitions within the scanning range of the monochromator were identified in all cases. The OG signal which corresponds to an increase in the discharge impedance during laser excitation, was measured using an oscilloscope. A schematic of the experimental set up is shown in figure l. The emission and the laser induced fluorescence spectrum of the neon hollow cathode at a discharge current of 5 mA by laser excitation of lss -+ 2P2 transition in neon are shown in figure 2. This shows that laser absorption produces a noticeable change in the emission characteristics of the discharge (table I) . These changes are mainly due to Don-radiative decay from 2pz state to 2pj U :I-: 2) state and also due to the coupling of these levels to the ground state. Measurements of variation in emission intensity of2Pl -+ Is; (j = 2, 3, 4 and 5) transitions as a function ofthe discharge current ( figure 3) show tbat in the presence of laser beam, the emission intensities are non-linear functions of current while in the absence of laser excitation they have a linear dependence. The enhancement in the intensity of these transitions during laser excitation indicates that the population of the 2pz state increases considerably. The emission intensity of 2Pl -+ IS 2 also shows slight increase under laser irradiation due to collisional excitation of atoms from 2pz to 2Pl level. It has been established that such collisional excitation or de-excitation cross-section between two levels with energy difference ~E varies as exp ( -~ElkT can de-excite to nearby sub levels U = 3,4,5) while such collisional de-excitations to 2pj levels withj = 6,7,8,9,10 will be less probable. It should be noted that population of Is 5 level will decrease due to absorption of laser light and hence the 2pj manifolds arising through electron collision from lss level viz. The emission and the laser-induced fluorescence spectrum of the neon discharge in the wavelength range from 580 nm to 670 nm at a discharge current of 5 mA are shown in figure 4 . The emission intensity for both conditions varies linearly with the discharge current for all the observed transitions within this spectral region. The The observed OG signal for these transitions as a function of the discharge current is shown in figure 6 . It is to be noted that the OG signal was measured at the line centre of these transitions by tuning the laser with an accuracy of 0-01 cm -1. It is well-known that the nature of OG signal is determined mainly by the metastable concentrations. In general, the impedance of a neon discharge increases with resonant excitation of transitions starting from the Is) and 15 s levels due to the depletion in these metastables and consequently in electron density and the impedance decreases in the case of transitions from 152 and Is. states which may decay radiatively to the ground state [4, 6] . Excitation at 588·2 nm and 594·5 nm corresponds to Is s ...... 2P2 and lss ...... 2p4 transition respectively where the lower state is metastable and hence the OG signals of these transitions will be an increase in the discharge impedance or will be an equivalent decrease in current in the circuit. These observations indicate that the major factor which influences the generation of the OG signal is the modifications in the ionization processes as a result of the perturbations in the populations of states. The laser excitation at the above wavelengths result in an increase in the population of 2Pl (or 2p4), 252 3 and Iss metastables are prominent in generating the OG effect. As shown in figure 6 , the current dependence of OG signal corresponding to 588·2nm and 594·5nm differ widely. This indicates that apart from the metastable nature of the lower level, there exists other processes which will affect magnitude of the OG signal. One such process is due to the change in ionization rate as a result of collisional mixing between 2p J states followed by laser irradiation which is different for these two transitions. 
Conclusions
Modifications in the emission characteristics of a neon hollow cathode discharge due to the perturbation caused by resonant absorption of Is 5 -+ 2Pl and ls, -+ 2P4 transition are investigated. In both cases the emission properties are found to be altered significantly due to the changes in the population of 2p state by radiative and nonradiative processes. The population of metastable lower state (Is,) and the nature of excitation/de-excitation path ways play an important role in generating the OG signal.
